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comprising ^ ? "^ m ^~ ^ ^ -^ ng body liquids 

^ber which tC^Zl naVinS a " ^^^^ — 

. nen cioset, cooperates with a wall of • 
to define a channel therebetween; CnMb * r 

(b) a -suction bag which is removaM - « ■ 
in the vacuum chamber, when the closure" 2 r ^°™ hl * 
V« an opening for interconnecting it, ,„ " r WMch 
th. chamber a. h „ an inlfit ^ ^ ^ ■ 

C/ 3 Sea ' ing d6ViCe Iocat *^ in the channel and 
-—•isnodate and seal the tube in the ,u 
inserted therein; channel, when 



* 6 ucv .L*.e iocata 

arranged to accommodate and seal the tube in the 
inserted therein; 

(d) 2 Vacumr ' ^ich is connectable fQ a var 
source, prod ucin fi a substantially constant 

(e) aeans arranged to vary the reduced pressure 
_ produced by the _va cuums Qurce , in the chamber 



Dl 



506829 



COMMONWEALTH OF AUSTRAL!* 



IQjL AP^-LICATION FOR A P ATRWP 



- of the Con.onwealth of Penns ylvan ia , having . place of 

at 5 ^ C ~** "^ Horsna,, P enn Syl v an ia, united states pf 

-erica, hereh y a PP l y for the grant of a patent fQf an 
\ .f Sntitled ""^-VSurgical Suction Equipment", which is 

described in. the accompanying collate specification 

This app Ucation is a Convention ApplicatiQn ^ ^ ^ 

°" ^ aPPliCati ° nS 3 - ^»ilar Protection ^ in 

the unite, States of Africa on „ Auguat 1974 , nuinbered 
and i^the United states of Africa on 15 , ov ^ er ^ 

dddreSS — e »' C.r. of ^AMESJ^w^j^., 

* .* Patent Attorneys of 341 rin-u ,-.„.- ^ 

- 34 3 Little Coixxns Street, Melbourne, 3000 

***♦ Australia. 



A*»5T*AUAfj 

13AU5W5 





JAM ES W, LAWRIE £ m 



Patent Attorneys for; 

mm*. technology laboratories , 



COMMONWEALTH OP AUSTRAL I \ 
PATKtTS ACT 1952 - 1969 



DECLARATION IN SUPPORT OF AN APPLICATION FOR A PATENT 

In support of the Convention Application made for a patent 
for an invention entitled "MEDICAL/SURGICAL SUCTION EQUIPMENT". 

I, Rdward Eugene Muriot 
of, 933 Indian Creek Way, Montgomery County, Horsham, PA 19044 

do solemnly and sincerely declare as follows: - 
.3- . I am authorised by HEALTH TECHNOLOGY LABORATORIES , INC. the 
, applicant for the patent to make this declaration on its behalf. 
*♦ T ne baac applications as defined by Section 141 of the Act 

in the UNITED STATES OF AMERICA on the 3.6 day of August 
1974 by EDWARD E. MURIOT and in the UNITED STATES OF AMERICA on 
the IS day of November 1974 by EDWARD E. MURIOT. 
3.* * Edward E. Muriot of 933 Indian Creek Way, Horsham, in the 
.Cooaty of Montgomery , Pennsylvania, United States of America, is 
the actual inventor of the invention and the facts upon which the 
said Corporation is entitled to make the application are as follows: 
, The said Corporation, HEALTH TECHNOLOGY LABORATORIES, INC., 
is the Assignee of the invention and of the priority right from 
the said actual inventor. 

4. The basic applications referred to in paragraph 2 of this 
Declaration were the first applications made in a Convention 
country in respect of the invention the subject of the applications. 
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A<Jdr«w toStrvfce: Care of JAMES M lawrtp £ no 

— .^^^ sucti0k gQJJjp^g^^,^ 

*^^*MP^**»l»*i^ii,*M>li«>e^ ' — " ' — — — 

- " Mass* mM^IZ- Tl P** W sr. »*s !»* **©esdffta Si- m 



equip^t tor Wthdr.rtn, fr ^ """IcuXarZy to 

« «— . or MlfMctlon Qr " re9l °- « «- to* »eo a „ se 
" or ^ pr lr th0l05i=aI COr ' ai " 0n - 

" *• - - un.er.tooo " «*<«««.. „ d 

Withdrawn. 8us ^ed i n Uqulds 

Various forms of medical 

~- =W„ r t . — the pressur , in j 

*■ =»heter a„a dram into '» «*« 

'« « farred t0 her „ Wt>r ^ _ "°" "«*- Such e,„ ipiBnt: 
the kind described-. 6 " edlCal SUCti °» e,„ ipme „ t of 
One of the pri , ri „„ 

-^.~r:r:.-:. 



without the flow of th. iWtjfT^^ Pl °* 
ee^Trtes through a .ech.nicel p„„ p 



--^:::r:;;;:::r;:;;:;:;;::-'^ 

viih respect to the tininp thereof T >„ 
amount of vacuum or suction but - „ 

or may be apP i icd lnterBl ' PPUcii "Sinuously, 

— — i. ::::::: in • — 

}, ffl!l . , tne s "ction between 

ftigK and low suction /v*^**. 

Still further, it is •»„ • 

" ° bjCC£ of th« invention 

'* a "" J ™« with another aspect of • 

- 3nd di3posabje suction bac hav 

«xt.na«l therofro™ through the »,,, of t , " 
so th,r u ■ f V " CUUI « =l"Bhor 

+i<* „ r „ Mse „ other cev.tr fron 



11 l > an obj cct of m. , 
'"•"""«' ^ Wt ta of o„ "' VC ' ,tl0 " ^ 

' ««*..., for rocelvl „ B « ^ - int nk8 tuhc 

sources . 

Jt is an object of 

~- .. .w v acuu „ cllMb ;;;; ly ^ .* 

«*~*« t)l0 coi]cction - : - lns t)ie suction;ino 

«• "coo, , Bb0<ltae „ t it ^ ^ ' «• «*• c, thctor . In 

hish "" ) ** section level, . °° ° f " ,ct '°" b »»"n 
U «• «» objective of t!lls * " Che """O ".ooiwr., 

cethetor. XtC " ded fr °» tl,o ta| to th> 



t. .».»„ .bj«x of the inraitlon (o 

0 " I ~ fort " 0 

-*« the suction tubc ratonds ^ 

chamber .nj it i, ,„„. , he V " c "™ 

that 5cal>„ £ , cans or d 

«*« of „ ffm . t si „ os . ° V1 "- " 

Preferably permanently fastened to the 

Still another obiect of i 

of tht t a lBVe ""°" " " 

«™>r to m eith »~ — 

U1 ' on a ""-contained suction 
««« *.„„ ov„ fron opmUon on „ lf . 



■» "t.ineo , in 4ppe „ _ ^ ^ ^ f< ^~- 
.«■■ . " rTU " •*"»«•-• —Mr in vorUco, 



This invention provides e ^ ipnent £or „ ithdrawing My 
liquids comprising! 

M a vacuo* chanter having an openable closure „e,»oer 
which, whan closed, cooperates with a waU of the chafer to 
define a channel therebetween; 

(b) a suction bag which is removably positional in 
the vacuu. chafer, when the closure member is open , ^ has 
an opening for interconnecting its interior with that of the 
chamber and has an inlet tube -.nsertable in the channel to 
extend to a point exterior of the chafer for the intake of 
body liquids; 

(=) » sealing device locatable in the channel and 
arranged to acco^date and sea! the tub. in the channel, when 
inserted therein; 

(d) a vacuo, line which is connectable to a vacuum 
source, producing a substantially constant reduced pressure, 
and which communicates with the interior of the vacuum 
chamber ; and 

(e) means arranged to vary the reduced pressure, 
produced by the vacuum source, in the chamber. 

Preferably, said means provides timed, intermittent 
fluctuations of the reduced pressure in the vacuum chamber 
between upper and lower limits. The vacuum line may communicate 
with the interior of the vacuum chamber independently of the 
suction bag. The upper and lower reduced pressure limits may 
be adjusted, preferably, separately. 

Advantageously, the equipment is provided with its own 
self-contained vacuum source, in which case, there is 
provided a first normally open-valve which is capable of 
connecting the vacuum iine to the self-contained vacuum source, 
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a second normally- closed valve which is capable of 
alternatively connecting the vacuum line to an external vacuum 
source, and control means for closing the second valve when 
the first valve is open. 

Preferably, the valves are power operated to function 
in their normal conditions such that the first valve is 
closed and the second valve opened if there is a power failure. 

Advantageously, the inlet tube wall is connected to 
the bag wall. 

The suction bag preferably takes the form of a 
bladder having the inlet tube attached to an upper portion 
thereof, when the bag is positioned with the vacuum chamber. 
Also, the aperture for the inlet connection tube is, preferably, 
formed in an upper portion of the vacuum chamber. 

The invention will now be further described with 
reference to a preferred embodiment thereof, illustrated 
in the accompanying drawings in which: 

Figure 1 is an elevational view, mostly in vertical 
section, of the physical arrangement of the major components 
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of a first embodiment of equipment constructed according to 
the present invention, taken as indicated by the line l-i 
on Figure 2; 



Figure 2 is a plan view, with the top cover of the 
vacuum chamber removed, taker, as indicated by the line 2- 
2 on Figure 1; 

Figure 3 is a fragmentary view taken from the right 
of Figure 2 and illustrating the location and arranp.cr.cnt 
of the controls and certain other parts: 

Figure -1 is a- schematic view of the fluid pressure 
controls and control system for the equipment of the first 
embodiment, and also certain electrical controls associated 
therewith; 



F igu r ed is a ve r t i4^a4~s^&U^na4- 



embodiment of the suction equipment of the present invention; 

Figure C is a plan view of the equipment ,>hown in 



Figure 9 is an cniarfied isonmtric f rngr.enta ry view 
of a device used for establishing intermittent npemion in 
the embodiment of Figures 7 and 8; 

Pirate 10 is a schematic view of the fluid pressure 
and oth^fi controls employed with the equipment of Figures 
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Figure 5 is a fragmentary axial sectional view 
of the outlet tube of the bag; 

Figure 6 is a cross sectional view taken as 
indicated by the section line 6-6 on Figure 5; 

Figure 7 is a vertical sectional view of an 
alternative embodiment of the suction equipment of the 
present invention; 

Figure 8 is a plan view of the equipment shown in 

Figure 7; 

Figure 9 is an enlarged isometric fragmentary view 
of a device used for establishing intermittent operation in 
the embodiment of Figures 7 and 8; 

Figure 10 is a schematic view of the fluid pressure 
and other controls employed with the equipment of Figures 
7, 8 and 9; 



Figure 11 is a schematic view of the general type 
of Figure 10 but illustrate certain parts of . third enbodi-cnt 
of the equipment and controls; 

Figure 12 is a view of a control panel contemplated 
for use with the controls shown in Figure 11; 

Figure U is an enlarged view of certain details 
of construction of the third eminent and particularly l hovlnR 
sealing means for use with the suction tubes, this view b c 
taken as indicated by the section line 13-13 on Pi Eure u , 



cinn 



Figures 14 and 13 are fragmentary sectional views 
tnken as indicated by the section liner, 14-34 and 1S-15 on 
Figure 13; and 



I- mures 16 and 17 are views illustrating certain 
details of tube scaling devices. 

Referrinj; first to the first en»-n.' = 

- - <-m,o .i , .. i as shown 

in Figures 1, 2 and 3, a vacuum clumber is provided, b,;,, 

formed by a cylindrical body r. , preferably mnd< of tran^ro 

Mteriai, such as polywethy] mcthacryl a To , but it is to be 

understood the 'in in body of the chamber May he constructed 

in various different ways. The cylindrical body S has its 

lower edge sealed in * groove provided in the base plate f>, 

which is mounted on the top deck 7 of a base or cabinet " 

in which some of the controls and other equipment arc housed. 

These najor components of the system are preferably arvan^d 

' P ° rt;,iile Unlt wh » ch »*Y ^ken to any desired point 
of use. 



At the top of the cylindrical body 5 there is a 
removable or separable closure plate 9, which is also desirably 
formed of transparent plastic material and which is hinped 
to the cylindrical body 5 as indicated at 10 and which further 
hus a separable fastener such as the swlnjj bolt 11 provided 
with a knurled nut 12, the bolt 11 beinf; accommodated in a 
recess 15 formed in the et.ge of the lid 0. 

The upper edge of the cylindrical body f> is also 
provided with a notch or recess M ,o accomodate the suction 
tube IS which is connected with the suction ba 6 16 arranged 
within the vacuum chamber. Suction bag 16 with the tube IS 
desirably constitutes n disposable unit. These parts are 
desirably formed of flexible plastic material, preferably 
transparent or at least translucent so that the quantity of 
liquid in the ban nay be observer! and the hap may have a series 
of graduations 17 fro,:, which a reading nay be taken of the 
volume of liquids contained in the bag. 



The various parts of the vncuun char; 



or are sealed 



to each other i r. order to prevent loss of aci^rr. and th 
notch M for the tube j " should fit snu"lv pre^e^a'-.] v 
a seal in," ol orient t herebetwecn . 



The ba;; has ;: suction tube 13 which nay ternui.it c 
in or be provided with a disposable catheter for insertion 
into the zone or cavity from which the liquid, are to be with- 
drawn. The ba C also has a drain spout 22 with a cay 2-3 connected 
with the ba e in an upper portion thereof above the normal 
level to which the ba fi is filled. The details of construction of 



™-u SM n u.^ p . ssac „ at Mch slJc of ^ » 

— — „„„„ tholnfl „ oncc ofatnosphcri ; f 

is effective to transfer th* n„ m * 

i» the cap 23 arts 1s . filt Mt<,rial »' 

:;r;: 1 r ocai '^'"~-"---ri: 

" «s a drain.,.,. t „ bc for , 

«. b,., »r b. , JW o rt aa ,.. itH „ «„„ „ cm!t! eta 

""""*'■"■«« — >X gratia, „ it) e 

: rr; r t,: " ~ » 
* *~ a, toP „, :o " 

cl \ thC TOp " described .„ d Klth thc 

closure f cuspl.coaule „, War Jly » bo . It . h „ , . 
, .v. thc )un S e 10 and still 

further with the notch 14 in 

,.,„ . . »->cea,u„. ;ly si ,„ Jc ana 

«ti, mn.ma. effort ,„J tine. 



">e suspension of th0 ln| , nt thc ^ as ^ 
.-d the connection of thc snction t! , hc „ ^ 

•« 1= also adva„t, C c 0 us because this arra„ son „„ t ovoiJs 

interferes. „»„ or , lt „ otIo „ Q> ^ ^ ^ ^ 

of build up or the body „f ,i,„ i<s v|tHn th8 b3(; _ jf 

suction tube „ w „ connected vith the botto B or tn the 1)otton 

reslon of thc hac ' ,,,e •«•<■ <* «- .ccu» ln „ n „ 1W ; 

would interfere „, t!l and ^ J 

is .voided ,,v 3r „„ sln , t „ c SUCUon CO!raectlon >o tht( u 

„, t „ «„„ s „ ction upper tiwMof 

end in any ev«« .V,., the ,„., t0 ^ „ „ ^ ' 

the liquid would be permitted to rise in the ban. 

As above mentioned, the base or cabinet 8 h0 u,es 

various parts of t! ,o controls and control systot, and the p rcssurc 

reduction vithin the vacu™ chanber 5 is effected „,„„„,. 

« vacuus connection 21. preferably arranged in the better 

of the chamber and extended thcrofro. d_ly for association 

Kith the control s y 5t cn housed within the base ,. The 

part, of the control systct, Bre hereinafter described f lr „ 

with reference to ,i, urc , where tllc !y „ M „ 

sce at.ca^v. I„ , t ,„ MO ^ 

I>a;; arc also indicate.' so-m- ■! ~ » i- 

*** Sai0 "''" ■•"immatlc.lly, and in both 

fitW " 1 *** " :!U ' «>• 15 !■ m^cated as havine 

its catheter or free end associated with a portion of a body, 

diacrai.ai3ticanv indicated ?c , 

jLa.ci .t.. _ 5 , fro-, which it is desired 

to withdraw Hcfuid;.. 



In the preferred errboJinoni of the cutset it 
i» cont«ploted that the pressure reduction he effected 

as a result of .„oci«i«. of the WUUB connection 2, W t „ 



either one of two pressure reduction sources. One of these 
comprises a Self-contained suction or aspirator pump indicated 
at 26, driven by a notor 27 and housed within the base 8 of 
the equipment. Alternatively, it is contested that the 
vacuum connection 24 may be coupled-with a so-called 'Vacuum 
outlet" which is commonly available in hospital room as a 
"Plug in" vacuum connection coupling, usually provided on 
the wall near the head end of the hospital bed. Such a coupling 
is indicated at 28 in Figure 4, provided in the wall 29 of 
the hospital room. 

It is customary in this type of "vacuum outlet" 
that the vacuum connection is automatically open or established 
when the coupling element is inserted in the wall connection. 

The first of these two sources of vacuum (the pump 
26) is coupled with the connection 24 through a normally closed 
solenoid operated valve 30. The second of these two sources 
is adapted to be coupled with the vacuum connection 24 through 
enothcr normally closed solenoid operated valve 31 which, 
in turn, is connected with a coupler 32 provided in the wall 
of the base S. A removable length of tubinj 33 having separable 
couplers at both ends serve, to connect the wall outlet 28 
with the coupling 32, and thereby provide for completion of 
the flow path from the vacuum connection 24 to the vacuum 
wall outlet 28. 

A pressure gauge 34 is associated with the connection 
24 in order to provide a reading of the pressure level or 
vacuum established within the vacuum chamber S. 



ftbtal 35 is ostcucu f™ tho vacuo, connection 
» to . pair of auUiUona, „ raally closad solenoid 
vaXvcs „ „ 4 „. Th0 yal „ JS has associated tho ^ ith ^ 
Mood vaivc 33 auJustaMe „ y acJ „ s o£ a ^ m _ ^ 
.ho vaave 37 has assocUteU thore „ Uh , Hccd ^ ^ ^ 

effects „„en tho valvos 36 an , „ opened (e ^^^^ 

for rotation of t „c vacuun, i.o., of the extent „ pros5u „ 
Auction i„ £1 ,o c „ 3el)0r s . It v . u be unjer5tood in 
.encrai. the sou™ of pross . ur£ rcduction 26 ^ roi)r8sent 

" nStMt sources of roXati„e 1? 

hi S h value, so that if „ 10 prcssuro reduction fron BUher 

of these sources i, co„,u„i-catca «. th . V>CUOT ^ 
so B e reaction, for „ t purpos „ the ^ ^ 

-id b. higher than tl , at doslred . Thmofore Me or ^ "P" 

other of tho adjustable Heed valves 3 8 or 40 is 

to hloed air .« , ta ospheric P rossuro into the s,s t0K a„d ttortb>r 

diramxsh the extent of pressure 5,„.*< 

pressure reuuetion or vacuum wiiic^ 

will be developed in the vacuum chamber S. 

The control by which an operator ,ay sclec; which 
of to. two pressure reduction sources (26 or 2a) is to bc 
-ploy-d constitutes a switch in an electrical control circuit 
which is indicated in Fisure 4 purcly diugrannaticaU> . ^ 
control switch comprises a control Knob « ( see , 
and 3) having two sang ed switch levers 43 and 44 (se c Pipurc 
4). Tho switch lover 43 controls the solenoid operated valves 
30 and 31, havi„ B ti . rce p 0sitionSs ^ely OFF, ASP , and UAU 
in the OFF position both of the valves 50 and 31 r^ in cl0SC(! 
and the vacuu* system is out o£ seryice> ^ ^ ^ 



the valvo 30 is opened and the notor 27 is operatic so that 
the pressure reduction is derived fro* the internally locat- 
ed aspirator pump 26, In the VAU position the valve 31 ls 
opened and the pressure reduction is derived fro* the wall 
outlet 28.. 

It will be noted that in either the ASP or h'ALL 
position, the ganged second switch lever 44 provides for delivery 
of power to another switch having a knob 4 5 Cr»ec Fi C ures 2 
and 3} operating a , wltch lever 4f> wMch my selcctivcly ^ 
alternatively be positioned i„ the IJ1T or the CON positions, 
as indicated in Figure 4. I n the CON position the solenoid' 
valve 36 is opened and the bleed valve 38 is effective to " 
regulate the pressure reduction in the chamber 5, and this 
represents a constant operating condition which aay b . aaintainod 
at any desired pressure level according to the adjustnent 
of the knob 39. 



When the switch .lever 46 is in the INT position, 
the valve 37 be opened, but this opening is effected under 
the influence of the tirr.er device indicated at 47. The tiaer 
has two controls 48 and 49, the first providing for control 
of the period of tlae during which the valve 37 is opened, 
and the second providing for control of the length of the' 
interval between the periods during which the valve 37 is 
opened. In this way the suction nay be r.ade intermittent, 
as is sorneti.es desirable in order to provide for withdrawal 
of body liquids for only short periods of tine, at tined intervals. 
It will be understood that any suitable switches, solenoids, 
tiaers and the like aay be utilized, such individual components 
foxing no part of the present invention per se. 



Fro n the ta^fc,, lt wln „ c som tha{ 

or flrst MioJiMt 0£ thc Wtlon proyijcs «■ - 

Pressure reduce boi „ £ varUbio ^ iy 

3 8 «d«. rtlekm respective* oporto elthor u 
continuous node or in the 

of »hich „ f the "*•»*"«« and this 

pressure reduction in the vacuup, ch« a bor. 

Tur„i„ B nov „ the MboJinMt inustratcd 
7-10 inclusive, it is firsr , 

an . . . POintCd ° ut tha * x nunber of parts 

and devices employed are the 

are the Sac)e or essentially the sane 

The Sa „e reference nooerau „„ WlwJ m «• 
coraponents and they will be rof«, » 

in detail m vicv of the doscrlnt*«« 
previously given. description 

The embodiment of Firu-es 7m- 

Of distinctive f . aturas os B 10 • 

05 ""Pti-cd „ith thc first 
and these distinctive *„.„ «bod ln .„ t 

description. " *» ^ 



ROf " C "« " «'» *•*> - the overn„ .encrni co „. 
of the c,„ip 0 ent shom £ „ ^ 

^ 7 *' * — «^ - c nt odir,„t U „ ado 

up o fcssenDlo «r fl „ t shcots orMn oicMnt ^ ^ ^ 

of whioh .re prcfcrnM, for.cd „ £ transparent pl „ tle 



some 
or resin 



1= d 0fi , ed „ y . hart van 50 _ top and bot ^ wH> si 
«. «ri»t CTa mllJ 53 , „, an lnclincd front wau s< 

1«« the front W u «. „Mc h amnscd t0 soryc aj ; jo 

iz i tr :~ *- d - - 

to l C " a " b0r " """»" ' ^ * *P«- 

- to mclosc c „ tain operatlns parts> aj 

b.« desirably b ai „ c substa , ltiall> . C0=pictcIy cnciosu< ; 

^ f " CW "' P " tS ""»-.. ich co „„ octi „ s 

*o 1W t lla bottom 0£the 

•; or ; ncIosu " ss Mans f - «,e „ rc rrovidod 

. »hic .„„ takc the forB of trianEuiar piecss 

support as on tbo fl„„ r in , icate(1 „ p ln ? _ 

«th the o,„ip 0 e„t arranec<1 in t „. pM . 
describe ,„ c y „ ious coapo „ ents arc co „ yonIaiitiy 

■ .um. upris , t position ima „ , f th . supportin . eiaacnts 



, „ " «r anS c„c:, t it i, fu „ h „ 

to be observed that soporose, obovo the top „ all S1 Df 
the voceu, ch aB „er , m bM is proviaaj aj indicatoj 

of the „p. ratlni , controls „ a assoclatad _ csi)acioiiy tiiosc 
VMch lo "tod »UMn the control box S3. 



The inclined front vail S4 is preferably hinged 
along its lower edge as indicated at 60 so th,t t Ms wall 
serves as a disputable closure m ovablo between ths fun 
line closed position shown in Pi fi * re 7 at s < and the ^ 
dash open position 54a. straps „ cach having a slot coope 
with a pin are provided to H rait tho opening ra0 ven,ent of the 
front wall in the aanner plainly shown in Figure 7, Thc Kali 
S4 ,ay be fastened in closed position by „..„, of 3 pivotod 
latch device 62 cooperating with a keeper 63. 

Opening the front panel provides for readv access 
to the suction bag 16 , which is conveniently hung tnm hooks 
64 depending fron the top wall SI of the vacua, chamber The 
bag is desirably of the construction described above, having 
^ a suction tube 15 and al so . drain 22 „ Itfc cap „ 

as described. Along the edge of one of the side walls S3 
a notch 14 is provided to accomodate tho suction tube 15 ' 
in a .anner very simil ar t0 the arrangemenf shovn ^ ^ ^ 
eabodiaent. it will bf umUrs£ood £hat ^ 

; ° ther SeaHnR el °— 5 * -P^yed to avoid len^e and 

: loss of vacui*, for Stance along the feting edges of the 
displaceable wall 54 and thc side, top and botton walls of 
the cha^r, as well as in the region of the notch u cor 
accomodation of the suction tube 15. 

In the botton portion of the suction ehanher an 
upright wall 6S is proviUedj projecting ^ ^ 

botto, wall SZ and extending laterally between the sidc walls 
SS. this wall 65, cooperating with other wall elements of 
the vacua, chamber to define a su»p which will receive and 
retain liquid,, in the event of inadvertent spillage or 



leakage, for instance because of a damaged suction bag. Preferably 
the wall 6S is of sufficient vertical height so that the pump 
provided has a volumetric capacity at least as great as the 
normal chargo in one of tht* suction bags. It will also be 
noted that the vacuum connection 24 which extends upwardly 
through the bottom vail of the vacuum chamber extends to a 
height somewhat above the upper edge of the wall 65, so that 
even in the event of accumulation of liquid in the sump, this 
liquid will not enter the vacuum system. 

It is contemplated that the equipment shown in Figures 
7-10 be capable of operation either by the action of a self- 
contained aspirator comprising the suction pump 26 and motor 
27, or by an externally available vacuum source which may 
be coupled with the equipment by means of the pluR-in vacuum 
connection 33 of the kind above described, cooperating with 
the connector 32. These two sources of vacuum arc respectively 
controlled by normally closed solenoid operated valves 30 
and 31 as in the first embodiment, both of these valves boinn 
associated with the vacuum connection 24 which is extended 
from the base enclosure upwardly into the vacuum chamber. 
Preferably the base enclosure SS is provided with an opening 
with which a filter device 66 is associated, desirably in 
the form of a replaceable filter unit, so that any discharge 
through the opening from the interior of the base enclosure 
from the suction pump 26 will be filtered before discharge 
into the surrounding air. 

The arrangement of the controls appears to best 
advantage in the schematic view of Figure 10. Here it will 
be seen that the vacuum connection 24 which communicates 
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i.e., operate, 0 „ fhe ncmm ammim u bj ^ 
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at one side val! thereof, a bracket 69 is provided, the lower 
edge of this bracket havi„ £ an up „ ardly ^ ?q 
to receive the tube 15. Kben a ba g i s lnscr£ed in ^ ^ 
chafer end the tube introduced into the notch 14, thc tube 
nay also be dually Uid into the channel 70 and then extcndcd 
to the source 25 of the llqaid to bo inm in££) ^ 
bag. The portion of the channel 70 is cut aW!i y „ indicate<] 
at 71 in Fi S urc o, in . position helow thc ^ ^ ^ 

solenoid device 75. The solenoid device is of the type in 
which the plunder 72 is bi ased downwardly, as by s PTin , pressurc 
and when the plunger is pr „ lad dovnvardly a ^ 

IS in the channel 70, the tube will be deed by being deflected 
into the recess 71, The plunder 72 may be manually lifted 
by the handle 74 provided « the top of the solenoid device. 
The plunder 72 may also bo raised by action of the solenoid 
under the influence of the tiner 47 , in which overt the raisJn, 
of the plunder will be intermittent, the control knobs 4. 
and 49 providing for control of the period during which the 
Plunger is raised and also for control of the interval between 
periods vhen the plunder is raised. 



The solenoid 73 may be activated constantly, thus 
maintaining the plunder 72 in raised position at any t L ' the 
switch 46 is positioned in the CON position. 



As in the first embodiment, the nrrn.^cnt of Fibres 
7-10 includes a- control knob 45 for the switch provider for 
alternative intermittent or constant operation (see V inVlTC 
a). In addition switch buttons 43a, i3h and 43c are provided 



on the control panel as shown in Finure «, these button. .. 
to operate the switch parts indicated at 43 and 44 ,„ p irurc 



ervi j> 
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10 and serving respectively to establish the OFF , AS? and 
'•'ALL conditions. 



The arrangement of the solenoid 73 as described 
hereinabove, has a number of distinctive advantages including 
the fact that at anytime wher. the system is completely turned 
off, as by pushing the OPF button, the plunger 72 will close 

the tube 15. which is de-.ir-iM r. i-n ?„„ ♦ » 

ue„ira,>ie in o.der to prevent gravity 

flow of liquid in reverse direction through the tube is to 

the body cavity fro* which liquids have been withdrawn. 

When the equipment is being operated with the switch 
46 in the C0.\ position the plunder 72 win be lifted so that 
fluids may be drawn through the tube 15 into the suction bag 
16. When the switch 4o is in the I N'T position the plunger 
72 will be intermittently raised and lowered, thereby intermittently 
opening and closing the suction tube 15. This provides an 
intermittent metier, operation without chan S in fi the vacuo* 
or pressure reduction in the vacuum chamber and the suction 
bag. This provides for intermittent operation without involving 
any time delays for pressure reduction or pressure increase 
in the vacuum chamber. The positioning of the tube 13 i„ 
the channel 70 is a simple and readily effected operation, 
merely requiring manual lifting of the spring pressed plunder 
72 by the handle U, in order to raise the plunder to a position 
above that established by the solenoid and its return spring 
so that the tube may readily be placed in the channel 70 below 
the plunger 7:. Upon release of the handle the plunder will 
descend under the action of ihe return to cio>;e U(t , 

tube, unless the equipment is in operation, in which event 
the Plunder will be kept by the control circuits in the position 
shown in which the tube is open. 

± Q < 
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It is also to he understood that certain of thc 
features ucscrihcj ! imi , tl „, in ^ th<= ^.^ 
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U "" *" 2 section source, and also thc 

M1Ii " ! <" ° K ~«- «■ Particular,,. doscri ,„.„ 

with reference to Fi £ urcs 13 to 17. 



Still further it i. 



to be understood that b.-»- n nJ 
suction tubes of thc hind described above are con,c,^J 
for use also in the third c-rlodteent , altl.e.rh f, 
MCaR$ SUCti ° n in the third enbodC 

embodies difrerenccs fron vhat has been descrihed 
^nce to Fiturcs 1 ami 2, as win further ar , Cl1r , 



: refer- 



Turninc now to tj;c s-ste - ,h ■ ■ 

" M " Lc noted that thc vacuim ch^U-r o' cM, e . , , 
_ , *-' as e*!bodi:.;ent 

is of tho kind she™ in fibres 7 nnd „_ bul ^ 

tho ao untin s of various of thc eontrol parts in „„e ta , 
no. hcon innstra.ed as this PorEio! , t „ e ^ ^ 



arranged In the sane tanner as thc'tW^^boUis.ent. The 

bag in the suction coRpartacnt is again indicated at 16 and 

it is contemplated that this my be the sane kind of ba r described 

above, having provision for communication between the interior 

cf the ba £ am: the interior of the chanber as illustrated 

in Fi-jure fi and having n suction tube which is here indicated 

at 15a, bavin;; certain differences from the tube IS of the 

first two eminent*, as will be explained hereinafter. 

The vacuu:-. systcia or the vacuum chnnber includes 
the principal vacuum connection 24, of the Kind described 
above, associated with a different form of control syston 
as is illustrated in Figure 11 and described below. 

It is first noted that the pressure C au S ;e 34 is 
here shown « bcin;; directly connected with the vacuum chanber 
separately fron the connection U, although it will be understood 
that the pressure « at , ; ;c nay alternatively be connected with 
the vacuur. connection 2-;. 



rioter 27 and . ....... 

•■ V is ec::;-.cct 



self-contained source of suction 

able with the vacuu, connection 24 through the Glenoid valve 
30 which is a norr,ny closed valve, as in the other cnboJinont. 
The discharge of the pur,p 26 nay be delivered tbrouj;b a filter 
66, in the nar.ner previously described in reference to 



i ;;urc 



Connections 6?a extend fron the r,ain suction line 
24 to the adjustable bleed valve 33« f ' by mans of which air 



aay be bled into the systera, thereby Uniting the maximum 

suction, in the wanner previously described. This device 

is adjustable by acans of the nob 39a. In the embodiment 

of Figure 11, a branch connection 74 is also provided and 

is provided with a potcock or other quick release valve indicated 

at 75 which nay be opened to rapidly dissipate the suction 

in the systc;, should that be desired at any tine, for instance, 

just prior to opening of the closure 54 of the vacuum chanber 

in preparation for removing a suction ban 

Another branch 76 of the suction system extends 
to the bleed valve 77 which is adjustable by the nob 73 and 
tiiis line also includes' the normally closed solenoid valve 
79 adapted to be opened and closed by the tiaer 47 having 
controls 42 and .: 5> as above described, for regulating the 
intermittent operation, both with respect to the length of 
the suction periods and also the intervals between the inter- 
raittent suction periods. 

In this syster, for in tcrr.it tent operation, the adjustable- 
' C '' '' C JjC '' 1-0 c * iaf>1 i-"' ;i ana con:.--] the uinir.ur: 

suction level. In this vay, in cuuinnation with the device 
3 " a ' hCth th ° naxi: " u: - ! '""d Biniaua suction levels r.ay be adjusted 
independently. '.."hen the tiucr 47 peruits the valve 79 to 
close, then the suction level is established by the valve 
35a, and when the tiner operates to open the valve 70 the 
adjustable valve 77 will perr.it additional air to bleed into 
the systen. The valve 77 nay be adjusted so that even when 



tho valve- 70 is open, there will still rcnain a low level 
of suction in the systc«. 



The provision of intermittent operation as just 
described provides an effective way 0^ preventing backflow 
in the suction tube of the bag during the tinod intervals 
of resf. This operation at tincd alternate intervals of 
higher end lower suction is advantageous under certain con- 
ditions and use of the equipnont, as it not only prevents 
backflow during the "resf periods, but also provides for 
resting of the tissues and wound, and still further for dis- 
lodgc«ent of any clot or naterial tending to accumulate and 
block the drainage system. 

If it is desired to have no suction in the "rest" 
intervals, this nay also be achieved by adjusting the valve 
77 tQ its «axir.u« opening, in which it is contemplated that 
sufficient air will bleed into the systcn through the branch 
connection 76 to completely dissipate the vacuus, during the 
"rest" periods. 

Still another branch. 80 of the suction systcn is 
provided with two normally open solenoid operating valves 
SI and 32 which arc arranged in series, the line fiO ultimately 
terminating in a connector 32 and serving the sane purpose 
as connector 52 above described in connection with the first 
and second eabodincnts. Thus, this connector is adapted to 
L " cou P loJ with the connector 25 of a wall vacuun outlet, 
a di -cornice table tube 33 being provide for that purpose as 
in .the wlicr enbodinents. This systcn provides for alternnti 



operation of the equipment on the external source of suction 
instead of on tho internal suction punp. 

All of the elements in the system as described above 
in reference with Figure 11, are adapted to be controlled 
by an electrical system diagramraatically indicated in Figure 
11 and here shown as including an ON/OFF push button switch 
83 in the po*er line P. When the power switch 83 is in the 
ON position it provides for delivery of current to the three 
control switches indicated as push buttons 84, 85 and 86 (see 
also Figure 12). When the push button 84 which is labeled 
PUMP is actuated, the motor 27 of the self-contoined suction 
system is activated and in addition the solenoid valve 30. 
is opened, thereby providing for operation of tho equipment 
on the self-contained suction source. At the same time, it 
will be seen that this circuit delivers current to the normally 
open solenoid valve 81 thereby closing that valve, so that 
the vacuum connection 80 is closed off. With the WALL STOP 
push button switch 86 operated, current is also delivered 
to the norr-ally open solenoid valve 82 thereby closing that 
valve. The provision of the two normally open valves 81 and 
82 thus provides for alternative operation either on tho internal 
suction source or on the external suction source, and in addition 
this arrangement provides a safety factor which may be explained 
as follows: 

Assuming the equipment is in operation on the self- 
contained suction source, it is only effective when electric 
power is available. If the electric power should fail (for 
Instance by the opening of a circuit breaker or fuse) , the 



24, 



failure of the power win 

power win, of coarse, result in t=rni„ation 

of tto operation of the self-contained suction source but 
« the m tine. th0 10 „ „ f ci>rrMt resuu ^ ^ 

of both of th. „ ornally op „ v8lyM n and 82 ^ 
the connection 33 has been Md . to the « tlMI source , f ' 
suction, the operation of the e,„ lpnent uiu , Mon , tl 
he diverted to an, HiI1 contim , ^ ^ 

• source of suction. On the other hand, even when power is 
available, the operation of th. push button s „i tchos ei ^ 
« will provide for selective operation either on r h . ,. 1£ . 
contained suction source or upon .be externa! source, an, 
*- y^U. sterna, source, the operatic of 
push button sw±eeW, n . y be used „ ^ ^ ^ 
«e valve S2 , rtic „ My f „ n ^ ^ ^ ^ 

Since the solenoid valve 79 is a nor.aH>. closed 
Vive the intermittent operation win on!y be 
Power is available. rh e intermittent f „„ c tioni„ 8 „, the 
-X. of course, b. controlled b, th. Ib*T switcb button S5 
operated either to activate or deactivate the tir.er 47. 

In consider^ th . thitd eBbodlnrat _ ^ 

in the first place, it win be understood that th. 

as indicated at „ s ure 7. F i £ „„ „ . ^ 

position for the switches 33. S 4, 8S and 35 a „ d „ ^ ^ 
observed in connection with those switches that the, „av each 
cofprise a push button t yP e of switch in „b ich succcssiv(! 

..*5J\ 



actuations of the- push button results in successive connection 
and disconnection of the circuit." Desirably these push button 
switches contain signal lights and are color coded so that 
a glance at the control panel will inform the operator of 
the condition of the controls. 

From Figure 12, it will also be seen that the quick 
suction release petcock 75 is shown on the control panel, 
as is also the suction gauge 34 and the two adjustable control 
valves 38a and 78 which are provided respectively for regulating 
the high suction level and the low suction level, as described 
above. With regard to the low suction level , if desired, 
this adjustable valve nay be interiorly disposed in the equipment 
so as not to be readily accessible to operating personnel 
and may even be a valve having a fixed setting, but for some 
purposes, it is advantageous to have this low suction level 
adjustment accessible on the control panel for use by the 
operating personnel. 

It will also be noted that the illustration of the 
control panel in Figure 12 does not indicate the adjustable 
controls 48 and 49 for the tincr 47, and it is here contemplated 
that this tinier and its controls my also be located interiorly 
of the equipment so as to require presetting, rather than 
nomal adjustment by the operating personnel. On the other 
hand, if desired, the tiner controls nay he nounted on the 
control panel as is the case on the second embodiment described 
above an. shown in Figure 8. 

Turning now to the feature illustrated in Figures 
13 to 17, it is first noted that a suction tube for a bag 
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is indicated by the reference manorial ISa. From the enlarged 

fragmentary view of Figure 13, it will be seen that the edge 

of the side wall S3 of the suction chamber is provided with 

two tube receiving notches or recesses 8? and 88, This has 

been done so that sore than one bag each with a separate suction 

tube, may be mounted in the vacuum chamber, the equipment 

being capable of handling more than one bag, so that if required 

for some special purposes, liquids nay bo withdrawn separately 

from more than one source. Because of the vacuum or suction 

condition within the chamber, it is of course important to 

provide a substantially leak proof seal around the tube at 

the point where the tube passes through the wall of the chamber 

from the bag to the intake catheter. In the embodiment illustrated 

in Figures 13 to 17, each notch or recess such as indicated 

at S7 is desirably of larger siie than the tube to be received, 

and a sealing device or adaptor is applied to the tube and 

seated in the notch S7. Advantageously the sealing device 

comprises an adaptor 89 formed of soft or resilient material, 

for instance, expanded or porus sponge type plastic such as 

polyvinyl chloride resin material. Alternatively, sponge 

or soft rubber may be used. As seen in Figure 13, a- each 

side of the adaptor 89 extended wings 89a are provided, and 

the notch in the side wall S3 desirably includes portions 

recessed to accomodate the wings S9a. Moreover the device 

89 is also desirably provided with flanges indicated at 8Pb 

forming a channel structure embracing the side wall S3. 



The sealing device 89 may completely surround the 
suction tube 15a , in which case it would be necessary to apply 



the sealing device to the tube by sliding it over one end 
of the tube and along the tube to the desired position. 
Alternatively, the sealing device may be slit at the side 
facing the closure S4 , so that the device may be applied to 
the tube transversely. 

It is contemplated that the sealing device snuggly 
fit the engaged surfaces of the side vail S3 of the vacuum 
chamber and also the adjacent flat surface of the closure 
door 54. Ordinarily, the suction tube itself is also formed 
of a soft or pliable plastic tiaterial, and by employing a 
sealing device of the kind described above, upon such a plastic 
tube, the sealing device may readily be proportioned so .that 
the material thereof is placed under slight compression when 
the door 54 is closed, thereby assuring a leak proof joint 
whore the tube passes out of the vacuum chanber. 

The sealing device may constitute a separately handlcable 
adaptor, as shown in i-igure 17, which nay be applied to the 
suction tube at the time the bag and the tube arc being inserted 
in the equipment for use. On the other hand, the sealing 
device may advantageously be adhesively secured or permanently- 
bonded to a suction tube which is either intcrgral with or 
which may be assembled with -a-e-) suction bag. It is desirable 
to have the sealing device permanently fastened to the tube 
regardless of whether the tube is permanently fastened to 
the bag or comprises a separate component to be assembled 
with a bag. This has a special advantage which is explained 
as follows: 



Various bags and associated suction tubes nay he 
used in the equipment of the invention, the tubes being of 
different diameter. To insure a tight seal with tubes of 
different diameters, it is important that the sealing device 
have different dimensions corresponding to the individual 
dimensions of the tube being used. If the seallnp, device 
comprises n separate adaptor, there would necessarily have 
to be sealing devices of different sizes maintained in stock 
in order to have adaptors available for tubes of different 
sizes. However, if a properly proportioned sealing device 
is permanently fastened to each suction tube, errors in assembly 
are avoided. In all cases, of course, the external dimensions 
of the sealing devices are appropriate to the size of the 
notch in the edge of the chamber wall 53. Thus, by providing 
a sealing device permanently fastened or assembled with each 
tube, whether or not the tube is permanently assembled with 
a bag, a snug seal is assured, and therefore maintenance of 
the desired suction condition is also assured. 

In the case of the presence of a notch such as in- 
dicated at SS in Figure 13 which at tines is not being used 
for a suction tube, that notch may be closed he means of a 
'blank' adaptor r.s indicated at: 90, this adaptor having flanges 
90b as indicated to embrace the edge of the side wall 53 and 
to provide for complete enclosure of that notch when it is 
not being used for a suction tube. 

In all three embodiments, the use of the vacuum 
system to produce the suction in the suction bag is advantageous 
from a number of standpoints including the fact that this 
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system facilitates the employment of disposable suction bag 
and suction tube components. It will be observed that no 
part of the disposable components need be introduced into 
any nsechanical pump device. Moreover, the system of the pre; 
invention is capable of establishing and naintaininf; a given 
suction condition immediately from outset of operation, and 
this condition will be maintained at the selected suction 
or pressure level without variation, regardless of fluctuatit 
of the quantity of liquid in the suction tube or in the sucti 
bag. 



The equipment is simple, inexpensive and reliable 
and presents virtually no hazards from the standpoint of contamina- 
tion of the non-disposable portions of the apparatus. 

The embodiments of Figures 7-10 r.nd of Figures 11- 
17 are also very flexible and adaptable to use under a varioty 
of conditions and in a variety of positions, since the equipment 
may readily be wheeled from place to place. The arrangement 
of the vacuum chamber in the embodiments of Figures 7-10 and 
11-17, with the pivotally mounted door or closure 5-1 also 
provides maximum convenience in introducing and renoving the 
suction baps. 



The claims defining the invention are as follows :- 

1. Equipment for withdrawing body liquids comprising: 

(a) a vacuum chamber having an openable closure 
member which, when closed, cooperates with a wall of the 
chamber to define a channel therebetween ; 

(b) a suction bag which is removably positionabie in 
the vacuum chamber, when the closure member is open, which 
has an opening for interconnecting its interior with that of 
the chamber and has an inlet tube insertable in the channel 

to extend to a point exterior of the chamber for the intake of 
body liquids; 

(c) a sealing device locatable in the channel and 
arranged to accommodate and seal the tube in the channel, 
when inserted therein ; 

(d) a vacuum line which is connectable to a vacuum 
source, producing a substantially constant reduced pressure, 
and which communicates with the interior of the vacuum chamber, 
and (e) means arranged to vary the reduced pressure, 
produced by the vacuum source, in the chamber, 

2. Equipment as claimed in clai; 1, wherein said 
means is arranged to provide timed, intermittent fluctuations 
of the reduced pressure in the vacuum chamber between upper 
and lower limits. 

3. Equipment as claimed in claim 1 or 2 , wherein the 
vacuum line communicates with the vacuum chamber independently 
of the suction bag. 

4. Equipment as claimed in claim 2 or claim 3, when 
dependent upon claim 2, comprising means for adjusting at 
leant the lower limit. 



5. Equipment as claimed in claim 4 comprising means 
for adjusting the upper limit. 

6. Equipment as claimed in claim 5, wherein the 
upper and lower limits are separately adjustable. 

7- Equipment as claimed in any preceding claim 
comprising a self-contained vacuum source, a first normally- 
open valve which is capable of connecting the vacuum line to 
the self-contained vacuum source, a second normally-closed 
valve which is capable of alternatively connecting the 
vacuum line to an external vacuum source, and control means 
for closing the second valve when the first valve is open. 

8. Equipment as claimed in claim 7, wherein the first 
valve is power-operated to maintain it open and the second 
valve is power-operated to maintain it closed , whereby the 
first valve is closed and the second valve is opened when the 
power faiis. 

9. equipment as claimed in claim 7 Q r 8 comprising 

a third normally-open valve which is connected in series with 
the normal valve, is power operated to effect closing thereof, 
and has a manual power control. 

10. Equipment as claimed in any preceding claim, 
wherein the inlet tube wall is connected to the bag wall. 

11. Equipment as claimed in any preceding claim, 
wherein the suction bag is removably positionable upon mounting 
means located within the chamber. 

12. Equipment as claimed in any preceding claim, 
wherein the sealing device is replaceable by sealing devices 

of different sizes to accommodate inlet tubes of correspondingly 
different sizes. 
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13. Equipment as claimed in any preceding claim, 
comprising a plurality of said channels and a corresponding 
number of suction bags. 

14. Equipment as claimed in claim 13, wherein any 
channel through which a tube has not been inserted, in use, 
is closable by closing means. 

15- Equipment as claimed in any preceding claim, 
wherein the sealing device is Lormed of a resilient material. 

16. Equipment as claimed in any preceding claim, 
wherein the opening for interconnecting the interior of the 
bag with that of the chamber comprises a tubular spout and a 
cap having an internal rib which, when the cap is i ocated 

on the open end of the spout, defines a leakage path between 
the cap and spout. 

17. Equipment as claimed in claim 16, wherein the 
cap is provided with a filter therein. 

IS. Equipment as claimed in claim 16 or 17, wherein 
the spout is located at the upper end of the suction bag when 
the latter is positioned in the chamber. 

19- Equipment as claimed in any preceding claim, 
wherein an upper portion of a vail of the chamber has means 
for resiliency retaining a portion of the inlet tube adjacent 



thereto. 
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Equipment for withdrawing body liquids substantially 
as hereinbefore described with reference to the accompanying 
drawings. 
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